Origin of phasic synaptic inhibition in myotomal motoneurons during fictive locomotion in the lamprey.
The periodic membrane potential fluctuations in motoneurons during fictive locomotion in the lamprey, a primitive vertebrate, involve phasic synaptic excitation and inhibition. This paper investigates the origin of the phasic synaptic input to lamprey myotomal motoneurons in the in vitro spinal cord preparation with regard to the relative contribution of descending propriospinal input from interneurons in the local segment. The synaptic drive to myotomal motoneurons in the most rostral and the most caudal part of the spinal cord preparation are compared before and after selective spinal cord lesions. Current clamp recordings of the same cell before and after lesion showed that neither the excitatory phase nor the inhibitory phase was abolished after interruption of the descending or the ascending ipsilateral input, or after interrupting crossing segmental input by a local longitudinal midline incision. None of these sources thus appears to be alone responsible for the phasic synaptic drive. To quantitatively evaluate these effects, and in particular the contribution from the descending propriospinal fibres to the inhibitory phase, voltage clamp recordings were made in combination with a spinal cord hemisection just rostral to the motoneuron. The input from propriospinal interneurons in approximately 15 rostral segments may be responsible for as much as 70% of the phase of inhibitory current during the locomotor cycle. In accordance with these findings, a similar voltage clamp analysis of rostrally and caudally located motoneurons showed that the average peak-to-peak amplitude of the current fluctuations in rostral cells was approximately 50% of that in caudal cells.